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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile telephone 
provided with a solar battery that can obtain a sufficient 
electric power generation and can easily be changed without 
the need for an excess work. 

SOLUTION: A solar battery panel 40a or the like is provided 
on an upper side of the mobile telephone A1 where a dial 
key is arranged, three side faces among 4 side faces placed 
successively from the upper face, and a rear side opposite 
to the upper side. A solar battery panel is provided 
particularly on the upper face so that the battery is charged 
even when the mobile telephone is placed upward. Or the 
solar battery panel may be exposed from both sides of the 
mobile telephone. 
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(54) Title of Invention: Mobile Telephone and Battery for Mobile Telephone 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide a mobile tele- 
phone which is equipped with solar cells which can obtain 
sufficient power generation and which can easily be re- 
charged without unnecessary effort. 
SOLUTION: A mobile telephone A 1 is equipped with solar 
cell panels 40a on the upper surface where the dialing keys 
are provided, on three of the four side surfaces which are 
connected to the upper surface, or on the bottom surface 
which is on the reverse side from the upper surface. In par- 
ticular, solar cell panels are provided on the upper surface so 
that the mobile telephone can be recharged when it is placed 
facing upward. Moreover, solar cell panels can be configured 
so they are exposed from both sides of the mobile telephone. 
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Claims 

Claim 1 A mobile telephone is provided with solar cells on the upper surface which is the sur- 
face provided with dialing keys. 

Claim 2 The mobile telephone of Claim 1 moreover is equipped with solar cells on at least one 
of the plurality of side surfaces which are connected to the upper surface. 

Claim 3 The mobile telephone of Claims 1 or 2 moreover has solar panels provided on the 

bottom surface which is on the reverse side from the upper surface. 

Claim 4 The mobile telephone has a total of six surfaces: the upper surface which is equipped 
with dialing keys, the four side surfaces which are connected to this upper surface, the 
bottom surface which is connected to these side surfaces and which is the bottom 
surface which is on the reverse side from the upper surface, and solar cells are pro- 
vided on at least three of these six surfaces. 

Claim 5 The mobile telephone of Claims 1, 2, 3, or 4 has moreover a removable battery and 
solar cells are provided on this battery. 

Claim 6 The mobile telephone of Claims 1, 2, 3, or 4 has a case which constitutes a part of the 
mobile telephone, and solar cells that can be stored within this case and which can be 
exposed to the outside of this case. 

Claim 7 A mobile telephone has a case which constitutes a part of the mobile telephone, and 
solar cells which can be stored within this case and which can be exposed to the out- 
side of this case. 

Claim 8 The light receiving surfaces of the solar cells of the mobile telephone of Claims 6 and 
7 face the same sides of the upper surface which is the surface provided with the di- 
aling keys of the mobile telephone at least when the solar cells are exposed to the 
outside from the case. 

Claim 9 The lines perpendicular to the light receiving surface of the solar cells of the mobile 
telephone of Claims 6 and 7 have a perpendicular directional component relative to 
the upper surface which is the surface provided with the dialing keys for the mobile 
telephone at least when the solar cells are exposed to the outside from the case. 

Claim 10 The mobile telephone of Claims 6, 7, 8, or 9 moreover has a switching means which 
can switch between a stored state wherein the solar cells are stored within the case 
and an exposed state wherein they solar cells are exposed to the outside from the case. 

Claim 11 The switching means of the mobile telephone of Claim 10 has an operating dial which 
is rotated by the user and one or a plurality of gear parts which are operationally con- 
nected to an operating dial, and the solar cells are rotated by the rotation of the oper- 
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ating dial. 

Claim 12 The solar cells of the mobile telephone of Claims 6, 7, 8, 9, 10, or 11 are able to be 
exposed from the sides which are connected to the upper surface which is provided 
with dialing keys and the solar cells are exposed in a wing shape from the pair of 
sides. 

Claim 13 The mobile telephone of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 moreover has a 
notifying means to provide notification when the quantity of light incident on the mo- 
bile telephone falls below a specific level. 

Claim 14 The mobile telephone of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, or 13 has a notify- 
ing means to provide notification when the electric power generated by the solar cells 
falls below a specific level. 

Claim 15 A mobile telephone has solar cells and a notifying means to provide notification when 
the quantity of light incident on the mobile telephone falls below a specific level. 

Claim 16 A mobile telephone has solar cells and a notifying means to provide notification when 
the amount of electric power generated by the solar cells falls below a specific level. 

Claim 17 A battery for a mobile telephone wherein solar cells are affixed thereto and which can 
be recharged by said solar cells. 

Detailed Description of the Invention 
0001 

Technical Field of the Invention 

This invention pertains to mobile telephones. 

0002 
Prior Art 

Conventionally, mobile telephones use internal or external secondary batteries that can be re- 
peatedly charged and discharged. These secondary batteries can be recharged by a home AC 
power supply or by an automobile DC power supply, or the like. 

0003 

Moreover, there are mobile telephones which are provided with solar cells, such as the mobile 
telephones disclosed in Unexamined Patent Application Publication 09-149107 or in Unexam- 
ined Patent Application Publication 09-186623. Moreover, [such technology] is presented in 
Unexamined Patent Application Publication 11-103336. 

0004 

Therefore, the mobile telephone disclosed in Unexamined Patent Application Publication 
09-149107 discloses the installation of solar cells on the reverse side of the foldable cover of the 
mobile telephone; Unexamined Patent Application Publication 09-186623 discloses a mobile 
telephone in which a solar cell is provided with solar cells which can be stored or pulled out from 
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the end of the mobile telephone; while Unexamined Patent Application Publication 11-103336 
discloses a power supply for a mobile telephone provided with solar cells which can be con- 
nected to a mobile telephone. 

0005 

Problems Which the Invention Is Intended to Result 

However, the solar cells in Unexamined Patent Application Publication 09-149107 are provided 
only on the upper end of the mobile telephone, so they cannot produce sufficient generating 
power. Further, the solar cells disclosed in Unexamined Patent Application Publication 
09-186623 are provided on the reverse side of the cover, so it has the problem of requiring that 
the cover must be opened in order to recharge the battery using the solar cells. In other words, in 
the case of mobile telephones having this type of cover, when the mobile telephone is placed in 
the desired location, the cover is typically left in the closed condition, so the cover of the consti- 
tution disclosed in Unexamined Patent Application Publication 09-186623 must purposely be left 
open. Therefore this requires extra effort. Furthermore, the mobile telephone disclosed in Un- 
examined Patent Application Publication 11-103336 requires that a power supply for a mobile 
telephone provided with solar cells be provided separately. 

0006 

It is therefore an objective of the present invention to provide a mobile telephone which is 
equipped with solar cells which can obtain sufficient power generation and which can easily be 
recharged without unnecessary effort. 

0007 

Means of Solving the Problems 

The present invention has been created to solve the above problems, and the first version is a 
mobile telephone is provided with solar cells on the upper surface which is the surface provided 
with dialing keys. 

0008 

The first constitution of the mobile telephone makes it possible to obtain sufficient opportunities 
to perform recharging by the solar cells. Thus, wherever the mobile telephone is placed, it is typ- 
ically placed with upper surface having the dialing keys facing upward, but in the mobile tele- 
phone of the present invention, solar cells are provided on the upper surface, so that light can be 
received by the solar cells even when the mobile telephone is facing upward and recharging can 
be performed. 

0009 

Moreover, in the second constitution, the mobile telephone moreover is equipped with solar cells 
on at least one of the plurality of side surfaces which are connected to the upper surface. There- 
fore, a greater surface area can be dedicated to the placement of solar cells and the amount of 
recharging by the solar cells can be increased thereby. 

0010 

Further, in the third constitution, the mobile telephone of the first and second constitution more- 
over has solar panels provided on the bottom surface which is on the reverse side from the upper 
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surface. Therefore, recharging by means of the solar cells can be performed even when they mo- 
bile telephone is placed with the bottom surface facing upward. 

0011 

Moreover, in the fourth constitution, the mobile telephone has a total of six surfaces: the upper 
surface which is equipped with dialing keys, the four side surfaces which are connected to this 
upper surface, the bottom surface which is connected to the side surfaces and which is the bot- 
tom surface which is on the reverse side from the upper surface, and solar cells are provided on 
at least three of these six surfaces. Therefore, a larger amount of surface area is available for the 
placement of solar cells and the amount of recharging by the solar cells can be increased thereby. 

0012 

Furthermore, in the fifth constitution, the mobile telephone of the first through fourth constitu- 
tions as a removable battery and solar cells are provided on this battery. By making it so that this 
battery can be recharged by the solar cells which are provided on the battery, the battery can be 
recharged while it is in the removed condition from the mobile telephone. 

0013 

Moreover, in the sixth constitution, the mobile telephone first through fifth constitutions had a 
case which constitutes a part of the mobile telephone, and solar cells that can be stored within 
this case and which can be exposed to the outside of this case. In this sixth constitution of a mo- 
bile telephone, recharging is performed by exposing the solar cells when the mobile telephone is 
put down and is not in use, while on the other hand, these solar cells are stored within the case 
when the mobile telephone is in use or is carried in the user's pocket, attach^ case, or the like. 
Therefore, while with making available a larger surface area for the placement of solar cells, the 
solar cells do not get in the way when the mobile telephone is in use. 

0014 

Further, the seventh constitution is a mobile telephone has a case which constitutes a part of the 
mobile telephone, and solar cells which can be stored within this case and which can be exposed 
to the outside of this case. 

0015 

In the seventh constitution of the mobile telephone, the solar cells are exposed and recharging is 
performed when the telephone is put down when it is not in use while on the other hand, these 
solar cells are stored within the case when the mobile telephone is in use or is carried in the us- 
er's pocket, attache case, or the like. Therefore, while with making available a larger surface area 
for tiie placement of solar cells, the solar cells do not get in the way when the mobile telephone is 
in use. 

0016 

Furthermore, the eighth constitution is a mobile telephone of the sixth and seventh constitutions 
wherein the solar cells of the mobile telephone face the same sides of the upper surface which is 
the surface provided with the dialing keys of the mobile telephone at least when the solar cells 
are exposed to the outside from the case. Therefore, since the light receiving surfaces of the solar 
cells face upward when the mobile telephone is put down with the upper surface provided with 
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dialing keys facing upward, the solar cells easily receive light and recharging by means of the 
solar cells is performed efficiently. 

0017 

Moreover, in the ninth constitution, the lines perpendicular to the light receiving surface of the 
solar cells of the mobile telephone of constitutions 6 and 7 have a perpendicular directional 
component relative to the upper surface which is the surface provided with dialing keys for the 
mobile telephone at least when the solar cells are exposed to the outside from the case. Therefore, 
when the mobile telephone is put down with the upper surface provided with dialing keys facing 
upward, the solar cells easily receive light and recharging by means of the solar cells is per- 
formed efficiently. 

0018 

Furthermore, in the 10th constitution, the mobile telephone of constitutions 6-9 moreover has a 
switching means which can switch between a stored state, wherein the solar cells are stored 
within the case, and an exposed state wherein the solar cells are exposed to the outside of the 
case. 

0019 

Moreover, in the 11th constitution, the mobile telephone of constitution 10 has an operating dial 
which is rotated by the user, and one or a plurality of gear parts which are operationally con- 
nected to an operating dial, and the solar cells are rotated by the rotation of the operating dial. 

0020 

Furthermore, in the 12 constitution, these solar cells of the mobile telephone of constitutions 
6-11 are able to be exposed from the sides which are connected to the upper surface which is 
provided with dialing keys, and the solar cells are exposed in a wing shape from the pair of sides. 

0021 

Moreover, in the 13th constitution, the mobile telephone of constitutions 1-12 moreover has a 
notifying means to provide notification when the quantity of light incident on the mobile tele- 
phone falls below a specific level. Therefore, since the user is alerted when the mobile telephone 
is placed in a location which is dark or has little light, the user can deal with the situation by 
moving the mobile telephone to a bright location thereby facilitating efficient charging by the 
solar cells. 



0022 

Furthermore, in the 14th constitution, the mobile telephone of constitutions 1-13 has a notifying 
means to provide notification when the electric power generated by the solar cells falls below a 
specific level. This kind of notification can be a light-emitting display and/or a tone. Thus, since 
the user is alerted when the mobile telephone is placed in a location which is dark or has little 
light, the user can deal with the situation by moving the mobile telephone to a bright location, 
thereby facilitating efficient charging by the solar cells. Moreover, if the notification means con- 
tinues to provide notification even when [the mobile telephone] is moved to a bright location, 
this means can detect a defect in the solar cells. 
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0023 

Moreover, in the 15th constitution, a mobile telephone has solar cells and a notifying means to 
provide notification when the quantity of light incident on the mobile telephone falls below a 
specific level. Notification in this case can, for example, be a light-emitting display and/or a tone. 
Thus, since the user is alerted when the mobile telephone is placed in a location which is dark or 
has little light, the user can deal with the situation by moving the mobile telephone to a bright 
location, thereby facilitating efficient charging by the solar cells. 

0024 

Furthermore, in the 16th constitution, a mobile telephone has solar cells and a notifying means to 
provide notification when the amount of electric power generated by the solar cells falls below a 
specific level. Notification in this case can, for example, be a light-emitting display and/or a tone. 
Thus, since the user is alerted when the mobile telephone is placed in a location which is dark or 
has little light, the user can deal with the situation by moving the mobile telephone to a bright 
location, thereby facilitating efficient charging by the solar cells. Moreover, if the notification 
means continues to provide notification even when [the mobile telephone] is moved to a bright 
location, this means can detect a defect in the solar cells. 

0025 

Moreover, in the 17th constitution, a battery for a mobile telephone wherein solar cells are af- 
fixed thereto and which can be recharged by said solar cells. Therefore, even when the battery is 
removed from the mobile telephone, the battery can be reached arched because the battery is re- 
charged by these solar cells which are provided on this battery. 

0026 

Embodiments of the Invention 

Embodiments of this invention are described through the use of the joints. A mobile telephone 
Al according to a first embodiment of this invention has a case 10, and solar cell panels (solar 
cells) 40 provided around this case 10, as shown in Figs. 1-3. 

0027 

To describe the case 10 in detail, the case 10 has an approximately box shape similar to that of a 
conventional mobile telephone, as shown in Fig. 1 (a). Thus, the case 10 is provided with 6 sides, 
and has an approximately oblong shape overall. Therefore, the case 10 has an upper surface 12a, 
a first side surface 12b, a second side surface 12c, a rear surface 12b, a third side surface 12e, 
and a fourth side surface 12f, and furthermore, the sides are connected without gaps therebe- 
tween, and is approximately rectangular overall. 

0028 

Indented areas as illustrated in Fig. 2 (a) and (b) are formed in the sides constituting this case 10, 
with the exception of the fourth side surface 12f. In other words, indented area 14a is formed in 
the upper surface 12a, indented area 14b is formed in the first side surface 12b, indented area 14c 
is formed in the second side surface 12c, indented area 14d is formed in the rear surface 12d, and 
indented area 14e is formed in the third side surface 12e. Each of these indented areas is formed 
in each of the surfaces with the outer periphery areas of the surfaces remaining. 
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0029 

Moreover, as shown in Fig. 2 (a), a pair of terminal connector holes 15a is disposed in the in- 
dented area 14a. These connector holes 15a are shaped so as to facilitate a connection with the 
terminals which are provided in specific locations in the solar cell adults, described below. Also, 
indented area 14b, indented area 14c, indented area 14c, indented area 14d, and indented area 
14e are similarly provided with terminal connector holes 15b, 15c, 15d, 15e, 15f [sic: No corre- 
sponding 14f is indicated], respectively. 

0030 

Furthermore, the solar cell panel 40 has solar cell panel 40a, solar cell panel 40b, solar cell panel 
40c, solar cell panel 40d, solar cell panel 40e, and solar cell panel 40f. 

0031 

The solar cell panel 40a is installed in indented part 14a, having an external shape which can be 
precisely accommodated within indented area 14a, and openings are provided in positions corre- 
sponding to each part disposed on the upper surface 12aa. In other words, it is provided with a 
shape in which each of the openings is of an oblong planar shape. Thus, a first panel opening 42a 
is provided in the location where a speaker 24a is provided, a second panel opening 42b is pro- 
vided in the location where the mike 24i is provided, a third panel opening 42c is provided in the 
location where the dialing keys which serve as the operating part 26 is located, and moreover a 
fourth opening 42d is provided in the location where a liquid crystal display 28 is provided. 

0032 

Further, the solar cell panel 40b is installed in the indented area 14b, having an external shape 
that can be precisely accommodated within indented area 14b. In other words, it has a planar 
elongated rectangular shape. Moreover, the solar cell panel 40c is installed in the indented part 
14c, having an external shape that can be precisely accommodated within indented area 14c. In 
other words, it has a planar elongated rectangular shape. Indented area 14b and indented area 
14cc are of the same size and shape, and solar cell panel 40b and solar cell panel 40c are of the 
same size and shape. 

0033 

Furthermore, solar cell panel 40d is installed in indented area 14d which is provided in the rear 
surface 12d, having an external shape that can be precisely accommodated within indented area 
14d. In other words it has a planar elongated rectangular shape. Moreover, solar cell panel 40e is 
provided on the rear surface of the secondary battery 34, which is to say on the exterior surface 
which is exposed when the secondary battery 34 is installed in the case 10. The shape and size of 
this solar cell panel 40e is the same as the shape and size of the rear surface of the secondary 
battery 34. Moreover, the solar cell panel 40f is installed in the indented area 14e, having an ex- 
ternal shape that can be precisely accommodated within indented area 14e. In other words, it has 
a planar elongated rectangular shape and it hasn't opening 42e to accommodate an antenna 24a 
which passes therethrough. 

0034 

Each of the solar cell panels 40a~40e is formed with solar cell elements (or solar cells) on their 
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front sides, while on their rear sides, they are provided with terminals to input electric power 
generated by the solar cells into the secondary battery. Thus, terminals which correspond to the 
positions of the terminal connector holes provided in each of the indented areas are provided on 
the rear surfaces of the solar cell panels. For example, terminal 44b is provided on solar cell 
panel 40b, and solar cell panel 40e is provided with terminal 44e. 

0035 

Each of the aforementioned solar cell panels 40a~40e is affixed to the case 10 by means of a fix- 
ation means such as adhesives, or the like. Thus, in the case of adhesive, the solar cell panels 
40a~40d are fixed by adhesive applied between each of the indented areas, and the solar cell 
panel 40e is fixed to the secondary battery 34 by adhesive applied therebetween. In other words, 
with the solar cell panels 40a~40e in an affixed state with the case 10 and with the secondary 
battery 34, the light-receiving services of the solar cell panels 40a~40e would naturally be facing 
outward. 

0036 

Furthermore, the mobile telephone A 1 has a CPU 22, a transceiver part 24, and operating part 26, 
a display part 28, a secondary battery 34, a power supply circuit 35, a power supply terminal 36, 
a light quantity sensor 50a, a power generation sensor 50b, and a light emitting part 52a, as illus- 
trated in Fig. 4. 

0037 

Here, the CPU 22 controls the operations of each part indicated in Fig. 4. Moreover, the trans- 
ceiver part 24 is for the purpose of sending and receiving audio and character information, etc. 
data signals in the mobile telephone Al, and the transceiver part 24 has an antenna 24a, an an- 
tenna duplexer 24b, a receiver part 24c, a transmission part 24d, a baseband processing part 24e, 
and audio codec 24f, and analog processing part 24g, a speaker 24h, and a microphone 24i. 

0038 

The receiver part 24c performs specific signal processing of received signals and obtains inter- 
mediate frequency signals. Moreover, the transmission part 24d frequency converts signals 
which have undergone modulation processing by the baseband processing part 24e into trans- 
mission channel signals. 

0039 

Furthermore, the baseband processing part 24e demodulates signals received from the receiver 
part 24c when there is reception and performs selected baseband processing of audio data, con- 
trol data, and the like from these demodulated signals. Moreover, it performs baseband proc- 
essing that adds control data, synchronization bits, and the like to audio data supplied from the 
audio codec 24g [sic, "24f '] and generates transmission data when receiving. 

0040 

The audio codec 24g [sic, "24f '] converts audio data which has undergone compression proc- 
essing for transmission purposes into analog audio data on top of the original audio data which 
has been returned when receiving. Also, audio data which has undergone analog processing in 
the analog processing part 24g is converted into digital data and also undergoes compression 
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processing for transmission purposes when transmitting. 

0041 

Moreover, the analog processing part 24g performs analog processing such as the amplification 
of analog signals transmitted from the audio codec 24f when receiving, while performing spe- 
cific analog processing of audio signals inputted from the microphone 24i when transmitting. 

0042 

Furthermore, the operating part 26 is for purposes of input operations and is constituted of dial- 
ing keys, and the like. Moreover, the display part 28 is for purposes of information display, and is 
constituted of a liquid crystal display part 

0043 

Moreover, the secondary battery 34 is a battery for purposes of storing electric current supplied 
via the power supply terminals 36 or via the solar cell panels 40e, and the lithium-ion storage 
batteries or nickel hydride storage batteries, or the like, which have been conventionally used in 
mobile telephones are used. This secondary battery 34 functions as a battery and is removably 
installed in the case 10. As shown in Fig. 2, the storage battery 34 has solar cell panels 40e af- 
fixed thereto and the electric power generated by the solar cell panel 40e can be used to charge 
the secondary battery 34 as it is and, even when the secondary battery 34 is in a state where it is 
removed from the case 10, the solar cell panel 40e can still recharge the secondary battery 34. 
This secondary battery 34 and solar cell panel 40e constitute the battery for a mobile telephone. 

0044 

As shown in Fig. 4, the forward part of the secondary battery 34 can be provided with a charging 
control circuit so that the secondary battery 34 can be recharged by the power from the power 
supply terminal 36 or from the solar cell panel 40 while under control by this charging control 
circuit. Thus, the charging control circuit is assumed to be provided in position P in Fig. 4. The 
charging control circuit may also be provided within the case, or can be formed in one piece with 
the secondary battery 34 and made so that it is removable with respect to the case 10. In other 
words, the battery part can consist of the secondary battery 34 and the charging control circuit. 

0045 

The power supply circuit 35 adjusts the output voltage of the secondary battery and power is 
supplied part via this power supply circuit 35. 

0046 

Moreover, the power supply terminal 36 connects the mobile telephone A 1 to the charger and 
charging current from the charger is supplied from the power supply terminal 36 and is stored in 
the secondary battery 34. 

0047 

Furthermore, the light quantity sensor 50a is a sensor for detecting the quantity of light, and de- 
tects that the light which is received is above a predetemiined quantity of light, and outputs a de- 
tection signal to the CPU 22 when the light which is received is above the predetermined level. 
This light quantity sensor 50a is exposed and provided in a specific position on the mobile tele- 
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phone Al, such as on the outside of the upper surface 12a of the mobile telephone Al. In other 
words, the light quantity sensor 50a is installed on the upper surface 12a, although this is not in- 
dicated in Fig. 1. 

0048 

Moreover, the power generation sensor 50b detects the fact that power is being generated by the 
solar cell panels 40 above a specific level and, more specifically, it monitors the which is being 
output by the solar cell panels 40, detects the fact that electric current is flowing above a specific 
level, and it outputs a detection signal to the CPU 22 when the electric current is flowing above 
this specific level. The power generation sensor 50b can be configured to monitor the electromo- 
tive force of the solar cell panels 40 and to detect the generation of electromotive force above a 
predetermined voltage level. 

0049 

Also, the light emitting part 52a is a light emitting part consisting of a light emitting device and 
is constituted so as to emit light when a detection signal is not transmitted from the light quantity 
sensor 50a or when a detection signal is not transmitted from the power generation sensor 50b. 
This light emitting part 52a may, for example, be constituted of an LED. In other words, a pro- 
gram that causes the light emitting part 52a to emit light on the basis of detects and signals from 
the light quantity sensor 50a or from the power generation sensor 50b is stored in the CPU 22, 
and the light emitting part 52a is caused to emit light on the basis of this program. In other words, 
when a detection signal is not transmitted from the light quantity sensor 50a for a predetermined 
period of time, the mobile telephone Al is assumed to be in an insufficiently bright location and 
the CPU 22 will cause the light emitting part 52a to emit light. Moreover, when a detection sig- 
nal is not transmitted from the power generation sensor 50b for a predetermined period of time, 
the CPU 22 will cause the light emitting part 52a to emit light. In other words, the light emitting 
part 52a will be caused to emit light when detection signals are not transmitted from at least the 
light quantity sensor 50a or from the power generation sensor 50b. 

0050 

Notification can be provided by a notification tone and not by the light emitting part 52a. Thus, 
the CPU 22 causes the output of a predetermined tone from the speaker 24h when detection sig- 
nals are not transmitted from at least the light quantity sensor 50a or from the power generation 
sensor 50b, informing [the user] that the solar cell panels 40 are not generating sufficient power. 
Combined notification by the light emitting part 52a and by notification tone is also acceptable. 
Furthermore, rather than providing a light emitting part 52 a, a display may be provided on the 
display part 28 indicating that the quantity of light is small or that the power generation is small. 

0051 

The light quantity sensor emitting sensor 50a, the CPU 22. and the light emitting part 52a (for 
the operating part 26 and the speaker 24h), constitutes the aforesaid notification means and, si- 
milarly, the power generation sensor 50b, the CPU 22, the light emitting part 52a (or the operat- 
ing part 26 and speaker 24h), constitute the aforesaid notification means. 

0052 

As described above, by providing the case 10 with an upper surface 12a, four side surfaces 12b, 
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12c, 12e, 12f, and a rear surface 12d, the mobile telephone Al itself can be described as having 
an upper surface which is a surface provided with dialing keys and four surfaces connected the- 
reto, and a rear surface on the side opposite the upper surface. Thus, there is an upper surface 
which is provided with solar cell panel 40a, a surface provided with solar cell panel 40b, a sur- 
face provided with solar cell panel 40c, a surface provided with solar cell panel 40f, a side sur- 
face provided with power supply terminal 36, and a rear surface provided with solar cell panels 
40d and 40e. Although in tills embodiment, of the six sides, five of the sides other than the 
fourth side are provided with solar cell panels, it is equally acceptable for three or more of the 
sides out of the six sides to be provided witii solar cell panels. 

0053 

The following is a description of tiie action and conditions of use of tiie mobile telephone Al 
constituted as above. Since the mobile telephone Al of this embodiment is provided with solar 
cell panels on each of the case 10 surfaces, electric power is generated by placing the mobile 
telephone Al in a location where they are is light such as sunlight, and the secondary battery 34 
is recharged thereby. In this case, particularly in this embodiment of a mobile telephone Al, 
since solar cell panels are provided on all of the surfaces with the exception of the fourth side 
surface 12f, recharging can be performed by means of the solar cell panels no matter which di- 
rection the mobile telephone Al faces. In particular, since a solar cell panel 40a is provided on 
tiie upper surface 12a of tiie case 10, a recharging opportunity can be obtained by means of the 
solar cell panel. Thus, no matter which location in which the mobile telephone is placed, since a 
mobile telephone is typically placed with the dialing keys provided on the upper surface facing 
upward, with the exception of times when the mobile telephone is placed in a recharging device, 
the mobile telephone of this embodiment can receive light by the solar cell panel 40a even when 
the mobile telephone is placed in the upward position because solar cell panels are provided on 
the upper surface 12a, as well, and recharging can take place. Moreover, when the rear surface 
12d of tiie mobile telephone Al is placed upward, recharging can be performed because solar cell 
panels are provided on tiie rear surface 12d of tiie mobile telephone device Al. 

0054 

When the mobile telephone A 1 is placed in a recharging device, electric power is supplied from 
the power supply terminals 36 and the secondary battery 34 is recharged. The power which re- 
charges the secondary battery 34 is supplied to each part by the power supply circuit 35. 

0055 

When the mobile telephone A 1 is placed in a location without sufficient light such as a dark 
place, since there is no detection signal from the light quantity sensor 50a, the CPU 22 causes 
light to be emitted from the light emitting part 52a and the sounding of a notification tone. In 
place of emitting light from the light emitting part 52a, a specific display can be made on the 
display part 28. Also, when a detection signal is not output from the power generation sensor 50b 
light can similarly be emitted from the light emitting part 52a and a notification tone sounded. 
Thus, if the notification continues to provide notification even when [the mobile telephone] is 
moved to a location with sufficient light, this provides an opportunity to detect a malfunction in 
tiie solar cell panels. 



0056 
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It is preferable to provide a way to switch the mobile telephone Al so that a tone is not sounded 
in order to prevent continuous tone output when the mobile telephone Al is placed in an attach^ 

case, pocket, or the like. 

0057 

When there is a notification based on notification from the light quantity sensor 50a or from the 
power generation sensor 50b, [the user] can take such measures as moving the mobile telephone 
Al to a bright location. When notification is provided by the aforementioned tone, a speaker 52b 
can be provided separately to output this tone (see Figs. 1 and 2). 

0058 

Moreover, the transceiver part 24 principally operates for telecommunications operations such as 
telephone calling, data transmission, and the like. 

0059 

The following is a description of a second embodiment of the mobile telephone A2. The mobile 
telephone A2 based on the second embodiment has a case 110 and solar cell panels 140, etc. 

0060 

The following is a detailed description of this case 110. As shown in Fig. 5, the case 110 is ap- 
proximately box shaped like a conventional mobile telephone. In other words, the case 110 is 
provided with 6 sides and has an overall rectangular shape. Thus, the case 110 consists of upper 
surface 112a, first side surface 112b, rear surface 112 d, third side surface 112e, and fourth side 
surface 112f and, moreover, the sides are connected without gaps therebetween, and the shape is 
approximately rectangular overall. However, an oblong opening is provided in the first side sur- 
face 112b and the second side surface 112c to expose solar cell panels. Thus, the first side sur- 
face 112b is provided with an opening 116a and the second side surface 112c is provided with an 
opening 116b. This case 110 comprises a part of the mobile telephone A2. 

0061 

The solar cell panel 140 has a solar cell panel (solar cell) 140a and a solar cell panel (solar cell) 
140b, and the solar cell panels 140a and 140b are, wing-shaped, respectively. Thus, the solar cell 
panels 140a and 140b are quarter-circular in shape as defined by two straight lines passing 
through their respective centers. 

0062 

The solar cell panels 140a and 140b are switchably stored in and exposed from the case 110. In 
other words, as shown in Fig. 7, the axis of rotation of the solar cell panel 140a, which is to say 

the corner part formed by the external perpendicular shape when viewed in plan, is provided with 
a panel-side gear 146a which projects in the vertical direction relative to the surface formed by 
the solar cell panel 140a, and teeth are formed on the side surface of this panel-side gear 146a. 
This panel-side gear 146a has a shaft part in its center, and this shaft part is axially supported in 
the case 110 so that it pivots freely. Moreover, this panel-side gear 146a has a gear 164b which 
engages therewith. This gear 164b also has a shaft part in its center, and this shaft part is axially 
supported so that it pivots freely. Furthermore, this gear 164b engages with the gear 164a. This 
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gear 164a has a shaft part in its center and this shaft part is axially supported in the case 110 so 
that it pivots freely is formed so that it is larger in diameter than the panel-side gear 146a and the 
gear 164b. 

0063 

Moreover, the axis of rotation of the solar cell panel 140b, which is to say the comer part formed 
by the external perpendicular shape when viewed in plan, is provided with a panel-side gear 
146b which projects in the vertical direction relative to the surface formed by the solar cell panel 
140b, and teeth are foraied on the side surface of this panel-side gear 146b. This panel-side gear 
146b has a shaft part in its center, and this shaft part is axially supported in the case 110 so that it 
pivots freely. Moreover, this panel-side gear 146a has a gear 164a which engages therewith. This 
gear 164a also has a shaft part in its center, and this shaft part is axially supported so that it piv- 
ots freely. This gear 164a has a shaft part in its center and this shaft part is axially supported in 
the case 110 so that it pivots freely is formed so that it is larger in diameter than the panel-side 
gear 146a and the gear 164b. 

0064 

Furthermore, the gear 164a engages with a gear 162 that is of a piece with the operating dial 152. 
In other words, the gear 162 which has a common rotating shaft with the operating dial 152 is 
installed on the operating dial 152 and this gear 162 engages with the gear 164a. The operating 
dial 152 and a gear 162 have a central shaft part and are axiaUy supported so that they pivot 
freely in the case 110. 

0065 

Thus, by rotating the operating dial 152 in one direction (direction B in Fig. 7), the solar cell pa- 
nels 140a and 140b will projection be exposed from within the case 110, while on the other hand, 
by rotating the operating dial 152 in the other direction (direction A in Fig. 7), the solar cell pan- 
els 140a and 140b which are projecting and exposed from the case will become stored within the 
case. Thus, the solar cell panels 140a and 140b can be stored within the case 110 and can be ex- 
posed outside of the case 110. Here, the operating dial 152 and gear 162, gears 164a and 164b, 
the panel-side gears 146a an 146b, and the like function as the aforementioned switching means. 
Moreover, the gear 162, gears 164a and 164b, the panel-side gears 146a and 146b, and the like 
function as the aforementioned gearing part. Fig. 7 is drawn so as to emphasize the mechanism 
for exposing and storing the solar cell panels 140a and 140b, and other mechanisms are omitted 
therein. 

0066 

As illustrated in Fig. 5, the two solar cell panels 140a and 140b are installed so that they are axi- 
ally symmetrical with the lengthwise axis of the case 110 disposed therebetween. These solar 
cell panels 140a and 140b have solar cell elements (or solar cells) disposed on their upper sur- 
faces 112a. In other words, the solar cell panels 140a and 140b have light-receiving surfaces on 
the upper surface of the mobile telephone A2. 

0067 

As in the first embodiment, the mobile telephone A2 has a CPU 22, a transceiver part 24, and 
operating part 26, a display part 28, a secondary battery 34, a power supply circuit 35, a power 
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supply terminal 36, a light quantity sensor 50a, a power generation sensor 50b, and a light emit- 
ting part 52a, as illustrated in Fig. 4. Moreover, the transceiver part 24 has an antenna 24a, an 
antenna 24a, an antenna duplexer 24b, a receiver part 24c, a transmission part 24d, a baseband 
processing part 24e, and audio codec 24f, and analog processing part 24g, a speaker 24h, and a 
microphone 24i. 

0068 

Each part of the constitution illustrated in Fig. 4 is identical to those of the first embodiment, so 
he detailed description thereof is omitted herein. 

0069 

The following is a description of the action and conditions of use of the mobile telephone A2 
constituted as above. When the mobile telephone A2 of this embodiment is placed on a table or 
the like, the solar cell panels 140a and 140b which are in the stored condition within the case 110 
are put into the projected condition from the case 110 by the rotation of the operating dial 152. In 
other words, this happens by the rotation of the operating dial 152 in direction B (see Fig. 7), the 
panel-side gear 146b turns due to rotation of the gear 164a and the gear 164b rotates thereby. 
Moreover, the rotation of the gear 164b causes the panel-side gear 146a to rotate. When the pan- 
el-side gear 146b rotates, since the panel-side gear 146b is a fixed to the solar cell panel 140b, 
the solar cell panel 140b rotates on the center of the panel-side gear 146b and projects to the ex- 
terior of the case 110. Further, when the panel-side gear 146a rotates, since the panel-side gear 
146a is affixed to the solar cell panel 140a, the solar cell panel 140a rotates on the center of the 
panel-side gear 146a and projects to the exterior of the case 110. Thus, the solar cell panels 140a 
and 140b are exposed to the exterior in a wing-shape as illustrated in Fig. 5. The upper surface 
of the mobile telephone A2 if, which is to say the side which is provided with the dialing keys, is 
placed facing upward. In so doing, the solar cell panels 140a and 140b generate electric power by 
being placed in a location in which there is light such as sunlight because their upper surfaces 
have light-receiving surfaces, and the secondary battery 34 is charged thereby. 

0070 

In particular, an opportunity for recharging by means of the solar cell panels can be secured be- 
cause light-receiving surfaces are provided facing in the same direction as the upper surface of 
the mobile telephone A2 in the solar cell panels 140a and 140b. In other words, other than when 
the mobile telephone is placed in a recharging device, no matter where the mobile telephone is 
placed, since a mobile telephone is typically put down with the dialing keys facing upward, light 
can be received by the solar cell panels when the mobile telephone is facing upward because so- 
lar cell elements are provided on the solar cell panels of the upper surface 112a of the mobile 
telephone of this embodiment which can be recharged thereby. Although a mobile telephone is 
typically placed with the upper surface facing upward when it is placed on a table or the like, it is 
difficult to obtain sufficient surface area for the provision of solar cell panels because, even when 
the solar cell panels are provided on the upper surface of a mobile telephone, dialing keys and a 
liquid crystal display are also provided thereupon. Thus, the second embodiment facilitates the 
provision of solar cell panels having sufficient surface on the upper surface of the mobile tele- 
phone. 



0071 
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Even when the aforementioned light-receiving surface of the solar cell panels 140a and 140b is 
not provided on the same side of the upper surface which is the surface provided with dialing 
keys in the mobile telephone A2, the lines peipendicular to the light receiving surface of the solar 
cells of the mobile telephone can have a perpendicular directional component relative to the up- 
per surface which is the surface provided with the dialing keys for the mobile telephone at least 
when the solar cells are exposed. Thus, even if these solar cell panels 140a and 140b can be 
inclined even if they are not parallel. 

0072 

When the mobile telephone A2 is placed in a recharging device, power is supplied from the 
power supply terminals 36 and the secondary battery 34 is recharged thereby. Power which is 
charged to the secondary battery 34 is supplied to each part [of the mobile telephone A2] by the 
power supply circuit 35. When the mobile telephone A2 is placed in a recharging device, the so- 
lar cell panels 140a and 140b may be in the exposed condition or in the stored condition. 

0073 

When the mobile telephone A2 is earned and used, the operating dial 152 is rotated and the solar 
cell panels 140a and 140b R. stored in the case 110. Thus, by rotating the operating dial 152 in 
the direction A (see Fig. 7), the solar cell panels 140a and 140b are stored. Thus, the solar cell 
panels 140a and 140b are in the closed condition. In other words, they are in the condition indi- 
cated in Fig. 6. In so doing, the solar cell panels 140a and 140b do not get in the way when the 
mobile telephone A2 is stored in an attach^ case or pocket. 

0074 

When the mobile telephone A2 is in a location with insufficient light, and the solar cell panels 
140a and 140b are not generating sufficient power, the user is notified thereof as in the first em- 
bodiment. In other words, the when the mobile telephone A2 is in location where there is insuffi- 
cient light such as a dark place, CPU 22 causes the light emitting part 52a to emit light and for a 
tone to be sounded because a detection signal is not outputted from the light quantity sensor 50a. 
In place of emitting light from the light emitting part 52a, a specific display can be made on the 
display part 28. Also, when a detection signal is not output from the power generation sensor 50b 
light can similarly be emitted from the light emitting part 52a and a notification tone sounded. 
Thus, if the notification continues to provide notification even when [the mobile telephone] is 
moved to a location with sufficient light, this provides an opportunity to detect a malfunction in 
the solar cell panels. 

0075 

It is preferable to provide a way to switch the mobile telephone A2 so that a tone is not sounded 
in order to prevent continuous tone output when the mobile telephone Al is placed in an attach6 
case, pocket, or the like. 

0076 

When there is a notification based on notification from the light quantity sensor 50a or from the 
power generation sensor 50b, the user can take such measures as moving the mobile telephone 
A2 to a bright location. When notification is provided by the aforementioned tone, a speaker 52b 
can be provided separately to output this tone (see Figs. 5 and 6). 
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0077 

Moreover, the transceiver part 24 principally operates for telecommunications operations such as 
telephone calling, data transmission, and the like. 

0078 

In contrast to the first embodiment, solar cell panels are not provided on each of the services of 
the case 110 in this second embodiment of a mobile telephone A2, but it is acceptable in the con- 
stitution of the mobile telephone A2 also to provide solar cell panels on each of the services of 
the case, in other words on the upper surface 112a, the first side surface 112b, the second side 
surface 112c, the rear surface 11 2d, and the third side surface 112e. 

0079 

The second embodiment can be constituted having light-receiving surfaces on both the front and 
rear services instead of the solar cell panels 140a and 140b described above. Thus, solar cell 
elements would be disposed on the front and rear side of fan-shaped planar parts. In so doing, 
even when the rear surface of the mobile telephone A2 is facing upward when the mobile tele- 
phone A2 is placed on a table or the like, and recharging by means of the solar cells would be 
facilitated thereby. 

0080 

Effect of the Invention 

In this invention, a sufficient opportunity can be secured to perform recharging with solar cells 
because this is a mobile telephone wherein solar cells are provided on the upper surface which is 
provided with dialing keys. In other words, no matter which location the mobile telephone is 
placed in, since it is typically placed with the upper surface which has the dialing keys facing 
upward, the solar cells on the upper surface can receive light and recharging performed thereby 
when the upper surface is facing upward because solar cells are provided on the upper surface in 
the mobile telephone of this invention. 

0081 

Moreover, recharging can be performed by the solar cells, even when the mobile telephone is 
placed with the rear surface facing upward when it has solar cells provided on the rear surface 
opposite to the upper surface. 

0082 

Moreover, since this is a mobile telephone in which solar cells are provided on at least three of 
the six surfaces of the mobile telephone, a larger amount of surface area upon which solar cells 
are disposed can be obtained and the recharging capacity of the solar cells increased thereby. 

0083 

Furthermore, the mobile telephone has a removable battery and this battery is constituted so that 
it is provided with solar cells thereupon, so that the battery can be recharged by means of the so- 
lar cells provided upon this battery, and thus the battery can be recharged even when the battery 
is removed from the mobile telephone. 
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0084 

Moreover, this invention is a mobile telephone, and in addition to being able to provide sufficient 
surface area upon which solar cells are disposed, the solar cells do not get in the way when the 
mobile telephone is in use, etc. because the mobile telephone has a case which constitutes a part 
of the mobile telephone and solar cells which can be stored within that case and which can be 
exposed to the outside from that case. 

0085 

In particular, when the mobile telephone is constituted so that of the light-receiving surfaces of 
solar cells, at least the solar cells which are exposed to the outside from the case are facing up- 
ward in the same direction as the surface which is provided with the dialing keys, when the mo- 
bile telephone is placed so that the upper surface which is provided with the dialing keys is fac- 
ing upward, recharging can be performed efficiently by means of the solar cells because the 
light-receiving surfaces of the solar cells are facing upward. 

0086 

Moreover, if the perpendicular lines relative to the light-receiving surfaces of the solar cells 
when at least the solar cells are exposed to the outside from the case contain a vertical compo- 
nent therein relative to the upper surface which is the surface provided with the dialing keys of 
the mobile telephone, it is easy for the solar cells to receive light and to perform recharging effi- 
ciently thereby because the light-receiving surfaces of the solar cells are facing upward when the 
mobile telephone is placed with the upper surface which is provided with the dialing keys facing 
upward. 

0087 

Furthermore, this invention is a mobile telephone characterized by having a notification means to 
provide notification when the amount of light incident upon the solar cells and the mobile tele- 
phone falls below a predetermined level, so that when the mobile telephone is placed in a dark 
place or other location with insufficient light, the user is notified and can take such measures as 
moving the mobile telephone to a brighter location, thereby facilitating efficient recharging by 
means of the solar cells. 

0088 

Moreover, this invention is a mobile telephone characterized by having a notification means to 
provide notification when the amount of power generated by the solar cells falls below a prede- 
termined level, so that when the mobile telephone is placed in a dark place or other location with 
insufficient light, the user is notified and can take such measures as moving the mobile telephone 
to a brighter location, thereby facilitating efficient recharging by means of the solar cells. More- 
over, in the event of a notification by the notification means even when [the mobile telephone] is 
moved to a brighter location, this provides an opportunity to detect a malfunction in the solar cell 
panels. 

0089 

Furthermore, this invention is a battery for mobile telephone characterized by having solar cells 
affixed thereto which can recharge the batteries by means of the solar cells, so that the battery 
can be charged by means of these solar cells provided on the battery even when the battery is 
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removed from the mobile telephone. 
Brief Description of the Drawings 

Fig. 1 Drawing indicating a mobile telephone based on a first embodiment of the invention 
wherein (a) is a perspective view viewed from the upper surface and (b) is a perspec- 
tive from the rear surface. 

Fig. 2 Drawing indicating the case of the mobile telephone based on a first embodiment of 
the invention wherein (a) is a perspective view viewed from the upper surface and (b) 
is a perspective from the rear surface. 

Fig. 3 Explanatory drawing describing the assembled condition of a mobile telephone based 
on a first embodiment of this invention. 

Fig. 4 Block diagram illustrating the constitution of the mobile telephone based on the first 
and second embodiments of this invention. 

Fig. 5 Drawing indicating a mobile telephone based on a second embodiment of the inven- 
tion wherein (a) is a perspective view viewed from the upper surface and (b) is a per- 
spective from the rear surface. 

Fig. 6 Drawing indicating the case of the mobile telephone based on a second embodiment 
of the invention wherein (a) is a perspective view viewed from the upper surface and 
(b) is a perspective from the rear surface. 

Fig. 7 Explanatory drawing describing a constitution wherein solar cell panels are exposed 
and stored in a mobile telephone device according to be second embodiment of this 
invention. 

Symbols 

A 1 , A2 Mobile telephone 

10, 110 Case 

12a, 112a Upper side surface 

12b, 112b First side surface 

12c, 112c Second side surface 

12d, 11 2d Rear surface 

12e, 112e Third side surface 

1 2f , 1 1 2f Fourth side surface 

14a, 14b, 14c, 14d, 14e Indented area 

22 CPU 

26 Operating part 

28 Display part 

34 Secondary battery 

35 Power supply circuit 
40, 140 Solar cell panels 
50a Light quantity sensor 
50b Power generation sensor 
52a Light-emitting part 

53 Memory 
152 Operating dial 
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